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Wlodzislaw Duch, 

„Neuroestetyka i ewolucyjne podstawy przezyc estetycznych”, 
„Neuroesthetics and evolutionary foundations of aesthetic experiences” 


„every phenomenon we know is merely a manifestation of the mind which 
is the substrate of everything” 


„the mind acts as if on the shadows of things " 
Surahgama Sutra 


eye tracking - the very beginnings 


Andre du Laurens, 1596 r. (the first discourse with comments on the work of 
sight) 

Johannes Peter Muller, 1826 r. (studying the relationship between sight and 
imagination, studying eye defects) 

Charles Bell, 1823 r. (study of the structure of the eye muscles and the movement 
of the eyeball) 

Louis Javal, 1879 r. (as the first describe the different types of eye movement, 
constructed an ophthalmometer, study on strabismus) 

Paul Fitts, 1947 r. (pilot eye tracking cameras (the earliest eye tracking system)) 


Alfred Lukyanovich Yarbus, 1967 r. (pioneering study of saccadic movement) 


currently, interdisciplinary approach 


use in and at the borders of: 

psychology 

neurology 

cognitive psychology 
cognitive neuroscience 
neuropsychology 
cultural anthropology 
semiology 

communication science 
marketing research 
usability testing 
art 


Neuroaesthetics explores "... 
connections between objectively 
measurable neurophysiological 
states and subjective internal 

states" 


Wlodzislaw Duch, „Neuroestetyka i 
ewolucyjne podstawy przezyc 
estetycznych”, „Neuroesthetics and 
evolutionary foundations of aesthetic 

experiences” 


eye tracking - what is it and what is it for? 


a method that helps to understand the principles of human visual activity 

examined are three main factors: 1. where the eye looks 2. in what order in 
particular areas of the image 3. for how long 

it is an empirical research, done using an eye tracker 

the visual and textual code can be examined 


how does eye tracker work? 


designating the line of sight by registering the position of the eyeballs 
+ collecting gaze tracking data 

the scanner below the monitor emits infrared illumination which is 
reflected from the eye (the cornea). The change in the position of the 
eye balls is measured on the basis of changes in the amount of light 
reflected from the cornea 

the collected data is transferred to a computer that analyzes them 
image and eye interactions are analysed in real time 


mobile eye tracker 
screen based eye tracker 



https: / / www.tobiipro.com / product-listing / tobii-pro-glasses-2 / 



<• https: / / symetria.pl /blog / artvkulv / eve-tracking-2 / 










the eye is always in motion. An average eye movement of 15 degrees takes 
approximately 50 milliseconds. We need 300 to 400 milliseconds to blink an 
eyelid. This is the fastest movement that the human body can produce. 


analysis of the eye movements: 
fixation - maintaining gaze at a single point 
saccade - quick, saccadic movement of both eyes between two fixations 











different types of data presentation used during the 

research with students 


gaze plot 


heat map 





AOI, area of interest 












importance and influence of constructing research questions 






Surmise what the 
been doing before the arrival 
of the unexpected visitor. 


4 



Remember positions of people and Estimate how long the visitor had 

objects in the room been away from the family. 



Remember the clothes 5 

worn by the people 


3 min recordings 
of the same 
subject 


reference: https://www.sciencedirect.com/science/article/pii/SQQ42698912QQQ922 













Did not wait by Ilya Repin 1884 











Alfred Yarbus experiment from 1967 












the way of constructing research questions - Yarbus questions 


* 1. Free examination; 

*2. Estimate material circumstances of 
the family 

*3. Give the age of the people 

*4. Surmise what the family had been 
doing before the arrival of the 
unexpected visitor 

❖5. Remember the clothes worn by the 
people 

*6. Remember position of the people 
and objects in the room 

❖7. Estimate how long the visitor had 
been away from the family 





Remember positrons of people and 
obiects in the room 



Surmise what the 
been doing before the arrival 
of the unexpected visitor. 


Remember the clothes 
worn by the people 


3 min recordings 
ol the same 
subject 


7 




Estimate how long the visitor had 
been away from the family 


reference: https://www.sciencedirect.com/science/article/pii/S0Q42698912QQQ922 













applications 


psychology, cognitive sciences 

supporting of communitacion with people with disabilities 
psycholinguistics 

neuropsychology and neurological disorders 

automotive 

VR 

advertising and marketing 
UX 

research on primates 
neuroaesthetics, empirical aesthetics 
art 

education 


art education 


in the context of usability 

which has crucial role in communication design and User Interface desgin 


usability - degree of effectively, efficiently, enjoyable using of a tool that 

human interact with 


viewer = user 


♦ which elements attract the viewers' attention and after what time? 

♦ which element has the longest focus of viewer? 

♦ what keeps the viewers' interest at a satisfactory level? 

♦ to what exactly elements does the viewer return? 

♦ what is the model and direction of space scanning 
order? 

♦ are viewers lost or interested? 

reference: https://interaktywnie.com/biznes/artykuly/usability/tajniki-eyetrackingu-4554 



eye tracking and new media art 


Seiko Mikami 
Golan Levin 
Rune Peitersen 


Tao G. Vrhovec Sambolec 


Seiko Mikami Eye Tracking Informatics 2011 



the visitor’s gaze captured by eye tracker are visualised by a software in shapes that are then 
reproduced in a three-dimensional virtual space. The visitor’s gaze is in the middle of own gaze. 
https://www.digitalartarchive.at/database/general/work/ eye-tracking-informatics.html 










Golan Levin Eye code 2007 



an interactive installation where displayed eyes are captured from viewers eyes, in the 
time between first and second blink, then all blinks are displayed on the screen 
http: //www. flong. com 










Rune Peitersen Eye-tracking - Park 2011 



three channel video installation, consisting of one video of unaltered 
eyetracking-footage 

http://www.runepeitersen.com/2011/11/looking-out/ 






Tao G. Vrhovec Sambolec Reading Voice 2018 



chat remark from conference parcitipant from Slovenia: „ another beautiful eye 
tracking project: http://www.taogvs.org/ReadingVoiecMain.html " 



























eye tracking experiments with students 
Department of Graphic Design 

SWPS University of Social Sciences and Humanities Wroclaw 


second year of bachelor studies, 
group of 17 students from full-time studies and 24 students from evening studies 
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eye tracking experiments with students 
Department of Graphic Design 

SWPS University of Social Sciences and Humanities Wroclaw 


face analysis 


♦ face is the element of the image that always attracts the attention of the 
viewer the most, it is natural process 

♦ the viewer also look at the object that observing face is looking 

♦ in the face analysis eyes are the element that attracts attention the most 

♦ next are nose and mouth 


reference: Iskra A. Gabrijelcic H., (2016) Eye-tracking analysis of face observing and face recognition, 
https://www.researchgate.net/publication/321232370 Eve- 

tracking analysis of face observing and face recognition 




eye tracking experiments with students 
Department of Graphic Design 

SWPS University of Social Sciences and Humanities Wroclaw 


feminist performance 



Coco Fusco 


Lynn Hershman Leeson 


ORLAN 




single participant analysis, free examination 







eye tracking experiments with students 
Department of Graphic Design 

SWPS University of Social Sciences and Humanities Wroclaw 


feminist performance 



Coco Fusco - photo from the performance Observations of Predation in Humans: A Lecture by Dr. 
Zira, Animal Psychologist from 2013, inspired by the history of anthropologist chimpanzee Dr. Zira 
from the Planet of the Apes series. The artwork is related to ethnic and genre identity. 



eye tracking experiments with students 
Department of Graphic Design 

SWPS University of Social Sciences and Humanities Wroclaw 


feminist performance 



Lynn Hershman Leeson and her TV Legs print from 1990, which is an investigation of the 
relationship between women, seduction, representation, imaging and new media technology. 






eye tracking experiments with students 
Department of Graphic Design 

SWPS University of Social Sciences and Humanities Wroclaw 


feminist performance 



ORLAN’s The Pre-Columbian Self-Hybridization cycle, as iconic representation of beauty 
changed by the artist in post-colonial alter ego gesture. 




eye tracking experiments with students 
Department of Graphic Design 

SWPS University of Social Sciences and Humanities Wroclaw 


feminist performance art 




Natalia LL Sztuka konsumpcyjna, Consumer art series 
multiple participant analysis, free examination 





































eye tracking experiments with students 
Department of Graphic Design 

SWPS University of Social Sciences and Humanities Wroclaw 


feminist performance 



Nielsen Norman Group experiments 

F-Shaped Pattern For Reading Web Content 

https://www.nngroup.com 




eye tracking experiments with students 
Department of Graphic Design 

SWPS University of Social Sciences and Humanities Wroclaw 


UX of students project prototype 



multiple participant analysis, examination with research question 









♦» 


eye tracking experiments with students 
Department of Graphic Design 

SWPS University of Social Sciences and Humanities Wroclaw 


formal modification - 
colour and composition 


symmetry and color how it affects our perception? 


eye tracking experiments with students 
Department of Graphic Design 

SWPS University of Social Sciences and Humanities Wroclaw 


formal modification - colour 


multiple participant analysis, free examination 



Banksy oryginal 

inspired by the article Quiroga R.Q., Pedreira C., (2011) How Do We See Art: An Eye-Tracker Study, 
https://www.ncbi.nlm.nih.gov/ pmc/articles/PMC3170918/ 






eye tracking experiments with students 
Department of Graphic Design 

SWPS University of Social Sciences and Humanities Wroclaw 


formal modification - composition: 

symmetry/asymmetry 


multiple participant analysis, free examination 


■ 



The Sistine Madonna Raphael 

inspired by the article Quiroga R.Q., Pedreira C., (2011) How Do We See Art: An Eye-Tracker Study, 
https://www.ncbi.nlm.nih.goy/pmc/articles/PMC3170918/ 














♦» 


eye tracking experiments with students 
Department of Graphic Design 

SWPS University of Social Sciences and Humanities Wroclaw 


faces and its modification 


whether deformations of the shape of the face deform 
our perception? 


eye tracking experiments with students 
Department of Graphic Design 

SWPS University of Social Sciences and Humanities Wroclaw 


face analysis 


one more time to remind 


♦ face is the element of the image that always attracts the attention of the 
viewer the most, it is natural process 

♦ the viewer also look at the object that observing face is looking 

♦ in the face analysis eyes are the element that attracts attention the most 

♦ next are nose and mouth 


reference: Iskra A. Gabrijelcic H., (2016) Eye-tracking analysis of face observing and face recognition, 
https://www.researchgate.net/publication/321232370 Eve- 

tracking analysis of face observing and face recognition 




eye tracking experiments with students 
Department of Graphic Design 

SWPS University of Social Sciences and Humanities Wroclaw f aces an( j j ts modification 



multiple participant analysis, free examination 






eye tracking experiments with students 
Department of Graphic Design 

SWPS University of Social Sciences and Humanities Wroclaw 


faces and its modification 



multiple participant analysis, free examination 





eye tracking experiments with students 
Department of Graphic Design 

SWPS University of Social Sciences and Humanities Wroclaw faces and its modification 



multiple participant analysis, free examination 











conclusions - capabilities 

what eye tracking has in common with visual literacy in graphic design education: 


gives students the opportunity to understand the processes of reception of a visual 
message 

gives hints of what are the conditions for focusing attention on the visual message 

and thus information from eye tracking experiments can support students s kills of 
communication design 

examining several prototype projects helps to choose the most effective and 
efficiency one, in terms of communication design processes 

combining design and research of visual message is an interdisciplinary approach 
that develops students' competences, at the same time it enables a view from two 
different perspectives, the sender and the receiver of the message, often designers 
examine their projects themselves, experimenting on „owns eyes" 


conclusions - limitations 

eye tracking limitations in graphic design education: 


general difficulty in data interpretation: we can't deduce 
what viewer is feeling and why 

when it comes of art and design students, a little 
knowledge of psychology and cognitive processes, to 
deduce a comprehension of mental states from the eye 
movement, it generates a need of creating interdisciplinary 
team to conduct a research 


software and hardware costs 


notes on 


eye tracking, graphic design education, new media art: 


provides an additional, empirical tool for the analysis of visual 
communication, which is a new approach, as audiovisual and visual culture 
researchers usually focus on the conceptual and textual message of the 
works 

it may be useful especially in the context of new media art analysis, where 
the conceptualization and grounding of the work in the context, both on the 
part of the artist, as well as the critic and the recipient, is driven with a big 
force. We forget that when it comes to new media art, we still operate in the 
field of visual art, visual communication 

last but not least: in the interaction between man and machine eye tracking 
is based on the most intangible, unmeasurable, metaphorical and fleeting 
contact, which is seeing 
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